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A hierarchy of distress: Mokken scaling
of the GHQ-30
R. Watson1*, I. J. Deary2 and B. Shipley2
1 School of Nursing and Midwifery, The University of Sheﬃeld, UK
2 Department of Psychology, The University of Edinburgh, UK
Background. Hierarchical cumulative scales are common and informative in psychology. The General Health
Questionnaire (GHQ) does not appear to have been subjected to an analysis that examines the hierarchical and cumu-
lative nature of its items. We report an analysis of data from the 30-item GHQ (GHQ-30) as part of the Health and
Lifestyle Survey (HALS).
Method. Data from 6317 participants who completed the GHQ-30 as part of the HALSwere analysed using theMokken
Scaling Procedure (MSP), which is a computer program that searches polychotomous data for hierarchical and cumu-
lative scales on the basis of a range of diagnostic criteria.
Results. A ﬁnal scale consisting of nine items from the GHQ-30 was obtained that, according to the criteria for a
Mokken scale, was a reliable and very strong scale. The least diﬃcult item in the scale is ‘been (un)able to face up to your
problems?’ and the most diﬃcult item is ‘felt that life isn’t worth living?’
Conclusions. Items from the GHQ-30 form a short hierarchical and cumulative scale. The majority of these items also
appear in the GHQ-12. The nine-item GHQ shows better distribution properties than the GHQ-30 and compares very
favourably with the GHQ-12.
Received 21 August 2007 ; Revised 7 December 2007 ; Accepted 14 December 2007 ; First published online 29 January 2008
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Introduction
The General Health Questionnaire (GHQ) was devel-
oped byGoldberg&Hillier (1979) as a screening device
for minor, non-psychotic, psychiatric disorder, or psy-
chological morbidity. Originally devised as a 60-item
questionnaire measuring physical and psychological
symptoms, the GHQ is also available in 30-, 28- and
12-item versions that focus on the psychological
symptoms. For example, the 28-item questionnaire
covers four main elements of distress : depression,
anxiety, social impairment and insomnia (Goldberg
& Hillier, 1979). The GHQ is widely used clinically
and in research and has been translated into sev-
eral languages (http://shop.nfer-nelson.co.uk/icat/
generalhealthquestionnair ; accessed 9 January 2008).
Each version of the GHQ is related through having
common items and, although diﬀerent scoring systems
can be applied, including a modiﬁed Likert-type scor-
ing system, a total score is generated. The total score
indicates the level of psychological morbidity, with
higher scores indicating greater levels of morbidity,
or poorer general health, with suggested thresholds,
indicating psychological distress, for each version of
the scale.
As far as it is possible to discern from an online
search of the Web of Science using ‘GHQ’ and
‘Mokken’ as search terms and no date restrictions, the
GHQ, which is strong psychometrically, has not been
subjected to analysis for a hierarchy among its items,
although it has been used to validate other scales that
have been developed using this procedure (Barkow
et al. 2001; Mergl et al. 2007). One hierarchical scale for
general health has been developed but does not seem
to be widely used (Moorer & Suurmeijer, 1994 ; Moorer
et al. 2001). Hierarchical scales are used frequently in
social, psychological, medical and nursing research
(Kempen & Suurmeijer, 1991 ; Watson 1996; Kingshott
et al. 1998 ; Ringdall et al. 2003), and establishing
whether a scale has hierarchical properties adds a
new dimension to its use other than simply using
the total score obtained by summing, for example,
Likert-type responses. If a scale is demonstrated to
have hierarchical properties, it indicates that the items
are ordered relative to one another and, by impli-
cation, ordered along the latent trait that is being
measured. Therefore, although a total score from a
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set of hierarchically ordered items indicates the extent
to which the latent trait is present (or absent), just as
with any item response theory, a score on any item
alone in a hierarchical scale indicates the extent to
which the latent trait is present. For example, using the
analogy of climbing a ladder, with items representing
steps on the ladder and the ladder representing
the latent trait, it is obvious that you cannot reach a
certain point on the ladder, say step 10, without ﬁrst
having reached all the steps below it ; if you have only
reached step 10 then you will not have reached any
of the steps above it. This is the nature of a hierarchical
scale.
It is surprising that the GHQ has not been analysed
for a hierarchy of items because an inspection of
the items of which it is composed suggests that some
items, such as ‘been able to concentrate on whatever
you’re doing?’ and ‘been getting out of the house as
much as usual?’, seem to suggest a level of psycho-
logical morbidity that is lower than, for example, ‘ felt
that life is entirely hopeless?’ and ‘felt that life isn’t
worth living?’ In the terminology of hierarchical
scales, the former items seem less ‘diﬃcult ’ to endorse
than the latter, where ‘diﬃculty’ refers to the ease
with which individuals will endorse them. Presented
with a list of items of varying diﬃculty, more people
will endorse the less diﬃcult items than the more
diﬃcult items. In relation to the description of hier-
archical scales given above, it is the relative levels of
diﬃculty of items and the extent to which pairs
of items are always ordered by this diﬃculty that lies
at the heart of establishing a hierarchical scale.
Mokken scaling
The original description of hierarchical scales for
dichotomous items was provided by Guttman
(Stouﬀer et al. 1950). Guttman scales are deterministic,
that is they rely on people only scoring on an item and
all those below it in a scale and on none of the items
above it in the scale in terms of diﬃculty. The Guttman
model has been reﬁned to a stochastic model by
Mokken (Mokken & Lewis, 1982) and this has been
further reﬁned to accommodate polychotomous items,
and software, the Mokken Scaling Procedure (MSP), is
available for analysis (Sijtsma et al. 1990). Mokken
scaling, which is simply one of several item response
theories, is a non-parametric method for determining
whether hierarchical scales (i.e. Mokken scales) exist
in an item bank. According to Hosenfeld et al. (1997,
p. 369), ‘a genuine Mokken scale meets the assump-
tions of both the more liberal model of monotone
homogeneity and the stricter model of double mono-
tonicity. ’ Monotone homogeneity means that, as the
latent trait increases, so do the all of the item response
curves, and double monotonicity means that item
response curves do not intersect. These assumptions
mean that individuals can be ordered along the latent
trait being measured and also that the items show, in
each individual, invariant item ordering (Sijtsma &
Junker, 1996). These properties were discussed and
described recently by Watson et al. (2007). The extent
to which a set of items is scalable, in Mokken terms,
is given by Loevinger’s coeﬃcient (H ), which is a
measure of how well the set of items meet the hier-
archical criteria of Mokken scales. H can be calculated
for individual items in terms of the number of times
they violate hierarchical (i.e. Guttman) assumptions
relative to other items and an overall H can be calcu-
lated for a set of items. Generally, H=0.3 is taken as
the minimum value for a Mokken scale and Ho0.4 is
considered to indicate a strong Mokken scale. Other
diagnostics, indicating the reliability of the scale,
the probability of obtaining the scale and the extent
to which scales show monotone homogeneity and
double monotonicity, are available in the MSP and
these are described in the following section.
Method
Data from 9003 participants who completed the GHQ-
30 as part of the Health and Lifestyle Survey (HALS)
were obtained and entered onto an Excel spreadsheet.
The HALS is a nationwide sample survey of all adults
resident in England, Scotland and Wales. In 1984–85,
12254 addresses were randomly selected from UK
Electoral Registers and, from each address, one adult
aged 18 years or older was invited to participate in
the study. This yielded baseline interviews with 9003
individuals aged between 18 and 99 years. The GHQ-
30 was completed by the participants at home and
returned by post. Each of the 30 questions in the GHQ
were answered using a four-point Likert scale noting
the degree to which the respondent has experienced a
particular symptom (‘not at all ’, ‘no more than usual’,
‘rather more than usual’, ‘much more than usual’).
Scoring was then based on the 0–0/1–1 method, where
‘not at all ’ and ‘no more than usual’ are scored as 0
(symptom not experienced) and ‘rather more than
usual’ and ‘much more than usual’ are scored as 1
(symptom experienced). This produces a total score
ranging from 0 to 30. Endorsing at least ﬁve items is
the screening threshold used to identify a probable
case of psychiatric disorder. The higher the score on
the GHQ-30, the higher the distress. The HALS was
compared to the 1981 Census to determine whether
the sample was representative of the UK general
population. Although women are slightly under-
represented, the HALS does provide a reasonably
good representative sample (Cox et al. 1987).
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The data were transferred to SPSS for Windows
version 13.0 (SPSS Inc., Chicago, IL, USA). and any
subjects with missing data were removed before
the data (n=6317) were saved as a tab-delimited ﬁle
with the spreadsheet option turned oﬀ; this procedure
creates a ﬁle that can be read by the MSP program
software. The MSP version 5.0 for Windows run on an
IBM-compatible PC was used for the analysis. Mokken
scaling is an important aspect of psychometric infor-
mation concerning a psychological scale. However,
because it is likely to be unfamiliar, the key statistical
concepts involved are now explained.
The MSP program, developed by Molenaar &
Sijtsma (2000), searches polychotomous item banks
for reliable, hierarchical scales. The MSP enables the
analyst to diagnose for monotone homogeneity and
double monotonicity among those items to ensure that
items are non-intersecting, as described by Watson
et al. (2007). The diagnostic value ‘Crit ’ generated by
the MSP enables this diagnosis by calculating a single
value from the combined H coeﬃcients of the items
retained in the analysis. Values of Crit >80 are con-
sidered to indicate violations of monotone homogen-
eity and double montonicity ; values of zero are
considered to indicate perfectly non-intersecting
items and values of Crit<40 are considered to be the
result of sampling error ; therefore, it is considered
acceptable to include items with Crit values o0 or
<40 (Molenaar & Sijtsma, 2000). In addition to the Crit
value, the P(++) matrix, which shows the probability
of obtaining items at certain points in the scale, can be
visually inspected. The P(++) matrix should show
increasing values from right to left and from top to
bottom (Niemo¨ller & van Schuur, 1983).
The reliability of the scales obtained by the MSP is
obtained using a test–retest procedure analogous to
Cronbach’s a (Moorer & Suurmeijer, 1994), generating
a statistic, r, that should be o0.7 for a scale to be
considered reliable. The probability of obtaining any
scale generated is tested for taking into account the
multiple steps involved in this iterative program using
a Bonferroni-type method of correction (Molenaar &
Sijtsma, 2000). Diﬀerent start sets of items may be
used to avoid capitalizing on the ﬁrst pair of items
identiﬁed by the MSP. Finally, summary scale stat-
istics are generated (mean, skewness and kurtosis) to
show how closely scores obtained using the ﬁnal scale
are normally distributed.
All 30 items were entered into the MSP and, by
increasing the lower-bound H value incrementally
in 0.05 steps from 0 to 0.50, the number of scales
obtained, the number of items they contained and
their reliability recorded, as recommended by
Molenaar & Sijtsma (2000). This preliminary analysis
continued until reliable scales with suﬃciently high
H are obtained before further analyses of homogeneity
and double monotonicity are carried out.
Results
Only one reliable scale (r>0.7) containing 15 items
was obtained up to H=0.40. Thereafter, a second
reliable scale was obtained that contained only two
items. Therefore, further analysis was carried out
using a lower-bound H of 0.40. The 15 items were
checked for monotone homogeneity and double
montonicity and, using the diagnostic Crit values that
were asterisked as violating these criteria down to
Crit <40, a ﬁnal scale consisting of nine items was
obtained, as shown in Table 1. Using diﬀerent start
sets of items provided the same scale. The least diﬃ-
cult item in the scale is ‘been (un)able to face up to
Table 1. Nine-term GHQ Mokken scale : overview
Item Mean H Labels
29 1.24 0.56 Felt that life isn’t worth living?
30 1.26 0.58 Found at times you couldn’t do anything because
your nerves were too bad?
24 1.39 0.59 Been thinking of yourself as a worthless person?a
23 1.64 0.62 Been losing conﬁdence in yourself?a
28 1.65 0.64 Been feeling nervous and strung-up all the time?
15 1.72 0.60 Felt you couldn’t overcome your diﬃculties?a
18 1.86 0.56 Been taking things hard?
14 1.99 0.58 Felt constantly under strain?a
20 2.01 0.50 Been (un)able to face up to your problems?a
Scale : H=0.59 ; reliability r=0.90 ; p=0.00011 (n=6317) ; mean=14.77 (S.D.=4.26) ;
skewness=1.55 ; kurtosis=2.93.
a Items in GHQ-12.
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your problems?’ with a mean score 2.01. The most
diﬃcult item is ‘felt that life isn’t worth living?’ with a
mean score of 1.24. The scale is very strong (H=0.59)
and highly reliable (r=0.90). It should be noted
that, using the scoring system applied in this study,
lower mean scores relate to greater diﬃculty in an
item even though these items relate to greater levels of
distress.
Discussion
Nine items from the GHQ-30 form a reliable and
strong hierarchical scale. In addition to the diagnostic
criteria produced by the MSP, the scale has face
validity : the items form a sensible hierarchy of diﬃ-
culty. The two extremes in the scale make sense in that
an early stage in psychological distress, leading to
subsequent higher levels of distress, is likely to be
overwhelmed by personal problems and, conversely,
an extreme level of psychological distress is likely to
be represented by feeling that life is no longer worth
living. This extreme level of distress may be preceded
by being paralysed by an inability to function and
feelings of worthlessness and lower levels of distress
may be associated with feeling strained, tense and
sensitive to adverse events.
The authors of the GHQ have included items within
the scale that form a hierarchy and, as shown by
the present analysis, these could form a useful scale.
The majority of the nine items (asterisked in Table 1)
are included in the shortest version of the GHQ, the
GHQ-12. The scores for this nine-item GHQ only
approximately form a normal distribution and some
further development may be necessary for the scale
to be implemented in clinical studies. However, it
should be noted that the skewness of scores for the
parent GHQ-30 in the same sample was the same as
for the nine-item GHQ (1.55) and that the kurtosis
was greater (4.07). For the GHQ-12, using the same
sample, the skewness was 1.36 and the kurtosis was
2.58. Therefore, the nine-item GHQ shows better dis-
tribution properties than the GHQ-30 and compares
very favourably with the GHQ-12, and it has the
newly discovered advantage of forming a strong hi-
erarchical scale in this large, representative sample.
The advantage and clinical utility of such a scale are
that it is shorter than all previous versions of the GHQ.
However, the construct validity of the instrument
should be tested further by measuring convergent
validity against other measures of psychological
distress. In addition, prior to clinical use, levels of
psychological distress measured using this nine-item
version of the GHQ would have to be established
against accepted diagnostic criteria and population
norms established.
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